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Specification 

1. Title of the Invention 

A Method for Manufacturing an Indazole Derivative 

2. Claims 

Method for manufacturing an indazole derivative 
having the following general formula: 

*^ Q 



XK7 



(wherein X is a hydrogen atom, a halogen atom, or a lower 
alkyl group and R| and R 2 arc the same or different and arc 
hydrogen atoms, lower alkyl groups, allyl groups, or 
aralkyl groups), characterized in that a compound having 
the following general formula: 



M/V 



(wherein Ri and R 2 arc as defined above and, as the case 
may be, may be linked with a nitrogen atom to form a 



(52) Japan Classification 
16E36 
16E431.1 
16E451.1 
16 E462 
30G133.21 
30G133.6 
30G133.311 
30 G133.4 
30 Hill 
30H112.1 
30H22 
30 H321 



(51)Int CI 1 
C07D231/56 
C07D401/06 
C07D403/06 
C07D4 13/0611 
A6 IK 31/415 
A6 IK 31/445 
A61K31/495 
A61K 31/515 
(C070401106 
C070231156 
C07D295/12) 
(C07D403/06 
C07D231/56 . 
C07D2951/12) 
(C07D4 13/06 
C07D231/56 
C07D295/12) 

heterocycle that is optionally substituted with a lower alkyl 
group or a phenyl group) is reacted with a compound 
having the following general formula: 

X 

(wherein^A* is as aetined above, X' is a halogen atom, and 
H denotes the integer 2 or 3). 

3. Detailed Description of the Invention 

The present invention concerns a method for 
manufacturing an indazole derivative having the following 
general formula: 



(wherein X is a hydrogen atom, a halogen atom, or a lower 
alkyl group, and Ri and R 2 are the same or different, arc 
hydrogen atoms, lower alkyl groups, allyl groups, or 
aralkyl groups, and may both be linked to nitrogen atoms 
to form a heterocycle optionally substituted with a lower 



alkyl group or a phenyl group, and n denotes the integer 2 
or 3). 

According to the present invention, the compound 
of Formula (I) is obtained by reacting a compound having 
the following general formula: 

Formula (III) h*'*' 

(wherein R] and R 2 are as defined above) with a compound 
having the following general formula: 

Formula (II) (^JjJ " * ^ 

(wherein X is as defined above and X* is a halogen atom). 
In the compound of Formula (IE), in cases where Ri and 
R 2 are linked to form a heterocyclic residue, another 
heteroatom may be interposed, with examples including a 
morpholino group, a piperidino group, and a piperazino 
group, and these heterocyclic residues may be optionally 
substituted with a lower alkyl group such as a methyl 
group or a phenyl group. 

In practical application of the present invention, 
the reaction between the compound of Formula (II) and the 
compound of (III) is carried out in a suitable organic 
solvent such as methanol, ethanol, benzene, or toluene. 
The reaction should be carried out at room temperature or 
above, and preferably at the reflux temperature of the 
solvent, and the reaction time should be 1-25 hours, and 
preferably 2-20 hours. 

The compound of Formula (III) should preferably 
be used in an equi molar or molar excess amount with 
respect to the compound of Formula (II). 

In this reaction, one may use a substance such as 
potassium carbonate, sodium carbonate, or sodium 
hydrogen carbonate as a dehalogenating agent, or 
compound (III) itself may be used as a dehalogenating 
agent. 

By means of a common method, the target 
compound (I) may also be made into an inorganic acid salt 
such as a hydrochloride or sulfate or an organic acid salt 
such as an oxalate, malonate, or succinate. 

The compound of Formula (I) obtained according 
to the present invention has actions such as a central 
inhibiting action, an antidepressant action, an 
antiinflammatory action, and a circulatory system action, 
and is therefore useful as a drug. 

Moreover, compound (II) is a novel substance 
and can be easily obtained, e.g. by reacting an alkylene 
dihalide with 3 -phenyl indazole. 

The following is an explanation of the invention 
by means of working examples. 
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Working Example 1 

4.6 g of 3-phenyl-5-chloroindazoIe is dissolved in 
70 mL of dimethylformamide, 1.15 g of 50% sodium 
hydride is added, and after the mixture is stirred for 10 
minutes at room temperature, 8.0 g of dibromoethane is 
added and the mixture is stirred for one hour at room 
temperature. After this, the reaction solution is extracted 
with benzene, washed with water, dried with sodium 
sulfate, and vacuum-concentrated to obtain 4.8 g of l-(2- 
bromoethyl)-3-phenyl-5-chloroindazole. When this is 
reciystallized from methanol, it has a melting point of 97- 
98°C. 

Elemental analysis values: As QgH^NaClBr: 

C H N 
Calculated value (%) 53.68 3.60 8.35 
Measured value (%) 53.50 3.56 8.27 

3.4 g of l-(2-bromoethyl)-3-phenyl-5- 
chloroindazole obtained in this manner is dissolved in 
50 mL of benzene, 1.83 g of morpholine is added, and the 
mixture is refluxed for 10 hours. 

The insoluble matter precipitated in the reaction is 
filtered off, and the filtrate is washed with water, dried 
with sodium sulfate, and vacuum-concentrated to obtain 
2.8 g of l-morpholinoethyl-3-phenyl-5-chloroindazole. 
When this is made into a hydrochloride by a common 
method and reciystallized from ethanol, its melting point is 
226-229°C. 

Elemental analysis values: As Ci9H 2 tN 3 OCl2: 

C H N 
Calculated value (%) 60.32 5.60 11.11 
Measured value (%) 60.45 5.49 11.02 

Working Example 2 

4.17 g of 3-phenyl-5-methyl-indazole is dissolved 
in 40 mL of dimethylformamide, 1.15 g of 50% sodium 
hydride is added, the mixture is stirred for 10 minutes at 
room temperature, 4.0 g of dibromoethane is added, and 
the mixture is stirred for one hour at 50°C. 

After this, the reaction solution is extracted with 
benzene, washed with water, dried, and vacuum- 
concentrated to obtain 5.0 g of l-(2-bromoethyl)-3-phenyl- 
5-methylindazole in the form of an oily substance. 

2.0 g of the l-(2-bromoethyl)-3-phenyl-5- 
methylindazole obtained in this manner and dissolved in 
38 mL of ethanol, 5 mL of diethylamine is added, and the 
mixture is refluxed for 5 hours. 

After this, the reaction solution is vacuum- 
concentrated, and the residue is dissolved in benzene, 
washed with water, dried, and concentrated to obtain 1.7 g 
of l-diethylaminoethyl-3-phenyl-5-methylindazole in the 
form of an oily substance. When this is made into a [top 
line on pg. 526 cut off in original] by a common method, it 
has a melting point of 131-133°C. 



Elemental analysis values: As C20H26N3CI: 
C H N 
Calculated value (%) 66.85 7.62 12.22 
Measured value (%) 69.91 7.49 12.11 

Working Example 3 

3.0 g of the l-(2-bromoethyl)-3-phenyl-5- 
methylindazole obtained in Working Example 2 is 
dissolved in,30mL of ethanol, 8mL of a 40% aqueous 
monomethyl amine solution is added, and the mixture is 
refluxed for 2 hours. The reaction solution is concentrated, 
the residue is dissolved in benzene, dried, and 
concentrated, and the residue is then subjected to column 
chromatography to obtain 1.5 g of 1- 
monomethylaminoethyl-3-phenyl-5-methylindazole in the 
form of an oily substance. When this substance is made 
into a sulfate by a common method and recrystallized from 
methanol, it has a melting point of 217-218°C. 

Elemental analysis values: As C] 7 Hi9N 3 • 1/2 COOH: 

COOH 
C H N 
Calculated value (%) 69.66 6.50 13.54 
Measured value (%) 70.08 6.40 13.60 

Working Example 4 

3.0 g of the l-(2-bromoethyl)-3-phenyl-5- 
methylindazole obtained in Working Example 2 is 
dissolved in 50 mL of ethanol, 20 mL of concentrated 
aqueous ammonia is added, and the mixture is stirred for 
15 hours at 60°C. The reaction solution is vacuum- 
concentrated, the residue is dissolved in benzene, washed 
with water, dried, and vacuum-concentrated, and the 
residue is then subjected to column chromatography to 
obtain 7.5 g of l-aminoethyl-3-phenyl-5-methylindazole in 
the form of an oily substance. When this is made into an 
oxalate by a common method and recrystallized from 
methanol, it has a melting point of 213-214°C. 

Elemental analysis values: As Ci6Hi 7 N 3 » 1/2 COOH-H 2 0: 

COOH 
C H N 
Calculated value (%) 64.95 6.41 13.37 
Measured value (%) 65. 19 6.22 13.31 

Working Example 5 

4.17 g of 3-phenyl-5-methylindazole is dissolved 
in 40 mL of dimethylformamide, 7.152 g of 50% sodium 
hydride is added, the mixture is stirced for 10 minutes at 
room temperature, 10 g of 1,3-dibromopropane is added 
dropwise, and the mixture is stirred for 45 minutes at 70°C. 
After this, it is extracted with benzene, washed with water, 
dried, and vacuum-concentrated, and the residue is 
subjected to column chromatography to obtain 4.0 g of 1- 
(3 -bromopropyl)-3 -phenyl -5 -methyl indazole. 

2.0 g of the l-(3-bromopropyl)-3-phenyl-5- 
methyiindazole obtained in this manner is dissolved in 
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5.0 mL of ethanol, 5 mL of a 40% dimethylamine aqueous 
solution is added, and the mixture is refluxed for 2 hours. 
After this, the reaction solution is concentrated, and the 
residue is extracted with benzene, washed with water, 
dried, and concentrated to obtain 1.4 g Of 1- 
dimethylaminopropyl-3 -phenyl-5 -methylindazole in the 
form of an oily substance. When this substance is made 
into a hydrochloride by a common method and 
recrystallized from tetrahydrofuran, it has a melting point 
of 139-140°C. 

Elemental analysis values: As Q9H24N3CI: 
C H N 
Calculated value (%) 69.18 7.33 12.74 
Measured value (%) 69.11 7.18 12.58 

Working Example 6 

3.0 g of the l-(3-bromopropyl)-3-phenyl-5- 
methylindazole obtained in Working Examples is 
dissolved in 3.0 g of ethanol, 10 mL of a 40% monomethyl 
amine aqueous solution is added, and the mixture is 
refluxed for 3 hours. The reaction solution is concentrated, 
and the residue is extracted with benzene, washed, dried, 
and concentrated to obtain 2.4 g of l-(3- 
monomethylaminopropyl)-3-phenyl-5-methylindazole in 
the form of an oily substance. When this substance is made 
into a hydrochloride by a common method and 
recrystallized from an ethanol-ether mixed solvent, it has a 
melting point of 148-149°C. 

Elemental analysis values: As C18H22N3CI: 

C H N 

Calculated value (%) 68.45 7.02 13.30 

Measured value (%) 68.60 7.15 13.45 

Working Example 7 

3.88 g of 3-phenylindazole is dissolved in 60 mL 
of dimethylformamide, 1.15 g of 50% sodium hydride is 
added, and the mixture is stirred for 30 minutes at room 
temperature. Next, 4.7 g of l-bromo-3-chloropropane is 
added dropwise, and the mixture is stirred for 40 minutes 
at 50°C. The reaction solution is extracted with benzene, 
washed with water, dried, and concentrated to obtain 4.1 g 
of 1 -(3-chloropropyl)-3-phenylindazole. 

2.0 g of the l-(3-chloropropyl)-3-phenylindazole 
obtained in this manner is dissolved in 30 mL of benzene, 
1.5 g of morpholine is added, and the mixture is refluxed 
for 20 hours. The reaction solution is washed with water, 
dried, and concentrated to obtain 1.8 g of 1- 
moipholinopropyl-3-phenylindazole. When this is made 
into a hydrochloride by a common method and 
recrystallized from ethanol ether, it has a melting point of 
187-1 mi 

Elemental analysis values: As C20H20N3OCI: 

C H N 
Calculated value (%) 67.12 6.76 11.74 
Measured value (%) 67.09 6.78 11.44 



* * Working Examples 8-20 

The compounds shown in the following table 
were obtained using the same method as in Working Example 1. 

Key to Columns in Table Below: 
Column 1 = Working Example No. 
Column 5 = Melting point °C 
Column 6 = Elemental analysis values (%) 
Column 6, Row la = Calculated value 
Column 6, Row lb = Measured value 
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